Cytotoxicity of polyspermine-ribonuclease A and polyspermine-dimeric ribonuclease A.
Polyspermine-ribonuclease A (PS-RNase A) and polyspermine-dimeric ribonuclease A (PS-dimeric RNase A) were prepared by cross-linking ribonuclease A or its covalently linked dimer to polyspermine (PS) using dimethyl suberimidate. The two RNase A derivatives were tested for a possible antitumor action. The in vitro and in vivo cytotoxic activity of PS-RNase A, although strong, is not higher than that known for free polyspermine. PS-dimeric RNase A, which was characterized by mass spectroscopy, titration of free amine groups, and enzymatic assays, proved instead to be a definitely more efficient antitumor agent, both in vitro and in vivo. This result could tentatively be explained in view of the importance of positive charges for ribonuclease activity, considering the higher basicity of PS-dimeric RNase A compared to that of PS-(monomeric)RNase A. It must be also taken into account that the dimeric RNase A moiety of PS-dimeric RNase A could evade the cytoplasmic ribonuclease inhibitor, which instead could trap the monomeric RNase A moiety of the other derivative. The two RNase A derivatives degrade poly(A).poly(U) under conditions where native RNase A is inactive. The results of this work demonstrate once again the importance of positive charges for the functions of mammalian pancreatic type ribonucleases in general, in particular for RNase A derivatives, and the potential therapeutic use of the ribonuclease A derivatives.